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Question 1 
(a) Find the Laplace transform of )2/3sin(2)( π−= ttf .  Explain the steps used in 
 determining it.                                                                                                    (Marks 7) 
 
(b) Find the inverse Laplace transform of the following: 
 








sF                                                     (Marks 6)     
 
(c) Using the theorem of determining the Laplace  transform of the integral of a function, 
 find the inverse Laplace transform of the following: :)(sF  





sF .                                                                (Marks 7)                                                       
 
Question 2 
(a) Using the method of Laplace transform, solve the following initial value problem: 
           teyyy 321127 =+′+′′ , 0)0(,0)0( =′= yy .                                         (Marks 7)      
 
(b) Find the inverse Laplace transform of the following )(sF : 
 






















.                                                (Marks 6) 
 
(c) Using the Laplace transform method, solve the following equation: 
 
            t
t tt tetdetyety =′∫ ′+ ′−
0
)(2)(  .                                                          (Marks 7) 
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Question 3 




1)( 3 −= . Express it in the 
 simplest form.                                                                                              (Marks 6) 
 
(b) By differentiating the function ttetf 3
2
1)( −= , find its Laplace transform. (Marks 6) 
 
(c) Using the method of Laplace transform, solve the following set of first order ODEs. 
 














(a) Evaluate the following line integral anticlockwise 






 along the ellipse C given by 4)2(4 22 =−+ yx .                                (Marks 7) 
 
(b) Using the Cauchy’s integral formula, evaluate the following contour integral: 







 clockwise along the curve .5|24:| =−− izC                                   (Marks 6)          
 









∫      
 anticlockwise along the curve .2||: =− izC                                        (Marks 7)            
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Question 5 
(a) The real part of a complex function )(zf  is given by bxyaxyxu += 3),( . 
 (i)  Determine the values of a and b for which this function will be harmonic.     
           (Marks 4) 
 (ii) Find the harmonic conjugate ),( yxv of the above ),( yxu and then find the  
  complex function )(zf .                                                          (Marks 6) 
 
(b) The efficiency (in %) of seven Francis turbines are measured as given below: 
              91.8  89.1  89.9  92.5  90.7  91.2  91.0  .  
             Represent these efficiency data by a box plot.                                  (Marks 5)         
 
(c) A box contains 10 screws, three of which are defective. Two screws are drawn at 
 random with and without the replacement. In each case, find the probability that 




(a) How many automobile registrations may the police have to check in a hit-and-run 
           accident if a witness reports KDP7 and cannot remember the last two digits on the 
 licence plate but is certain that all three were different numbers?    (Marks 5) 
(b) If the life of ball bearings has the density ( ) xkexf 2.0−= for 0 ≤  x ≤  10 and 0 otherwise, 
 what is the value of k? Find the probability ( )5≥XP .                    (Marks 5) 
(c) Find the maximum likelihood estimate of θ  in the density function ( ) xexf θθ −=  if 
 0≥x  and ( ) 0=xf  if x < 0.                                                            (Marks 5) 
(d) A sample of lengths of 20 bolts with mean 15.50 cm and variance 0.09 cm2 is drawn 
 from a normal population, determine a 99% confidence interval for the mean µ  of the 
 population.                                                                                        (Marks 5)  
 
 




















